Introduction to Ocean Turbulence

MNE 490/ MAR 610



Friction and OceanTurbulence

3 Types of Flow
APotential Flow No friction; no vorticity
ALaminar Flow Friction but no overturning
Aturbulent Flow Friction, high vorticity, overturning

The Road to Turbulence

] Turbulent Flow

]  Laminar flow

Homework problem: Give one example of ocea
flows which are: (1) potential flow;
(2) laminar flow;(3) turbulent flow

Who is this?



Numerical Model of 3 D Turbulence

Direct Numerical Simulation (DNS) model of turbulence



2 D Ocean Turbulence
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Sea surface chlorophyll distribution derived from sea surface
color in the western Sargasso Sea on May 27, 2007



High Resolution Numerical model of a Frontal Instability
Producing 2 D turbulence
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How do we measure ocean 3D turbulence?

Sea floor topography of the Monterey Bay
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Layered Organization of the Coastal Ocean (LOCO)
Experimental Site Monterey Bay CA

SMAST LOCO Objective: Study relationship of biological thin layers to turbulence



SMAST T-REMUS Autonomous Underwater Vehicle

Used for ocean turbulence measurements
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Green chlorophyll; Blue turbulent dissipation rate



Why Is turbulence important in oceanography?

|. Air Sea Interaction




